PPM-q/- To7

ADVISBORY ON THE USE OF THYES DOCUMENT

The information contained in this document ham been develoaped solely for the
purpose of providing genexal guidance to employees of the Goddard Space Flight
Center (GSFC)}. This document may be distributed outside GSFC only as a
courtesy to other government agencies and contractors. Any diatribution of
this document, or applicatisn or use of the informaticn contained herein, is
expressly conditioned upon, and is subject to, the following understandings
and limitaticne:

{a) The information was daveloped for general guldance only and im
subject to change at any time;

{M The information wae developed under unigque GSFC laboratery conditions
which may differ aubstantially from outside conditions;

(<) GSFC doas not warrant the accuracy of the information when aprlied or
used under other than unique GSFC laboratory conditions;

(] The information should not he construed as a reprasentation of
product parformance by either GSFC or the manuefacturer;

ie) Naither the United States government nor any person acting on behalf
of the United States government agsumes any liahility resulting from
the application or use of the information.
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A radiation evaluation was performed on 2N6453 to determine the
total dose tolerance of these parts. A brief summary of the test
results is provided below. For detailed information, refer to
Tables I through IV and Figure 1. -

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts ware
irradiated under bias {see Figure 1 for bias configuration), and
two parts were used as control samples. The total dose radiation
steps were 5, 10, 206 50, and 100 krads . After 100 krads, parts
were annealed at +25-C for 168 hours with measurements taken at
24 and 168 hours. After this annealing, parts were irradiated o
200 Krads and, finally, a total accumulated dose of 300 krads,
The Qose rate was between 0.1 and 5 krads/hour, depending on the
total deose level (see Table II for radiation schedule). After
each radiation exposure and annealing treatment, parts were
electrically tested € +25°C according to the test conditions and
the specification limits listed in Table ITT.

All parts passed all parametric tests and stayed within the
specified limits up to $ krads of irradiation. After 10 krads,
one part exceeded the maximum limit for Igss (actual reading was
=0.68nA). After 20 krads of irradiation, & parts failed the Igss
measurement (5 of the failures were marginal [average readlng was
=0.13 nA], the other failure was more obvious [actual reading was
=0.62 nAl). All 8 parts failed the Igss measurement from 50
krads through 300 krads (readings ranged from -0.34 n& to —4.67
nA). There was ne sign of recovery after annealing. All other
parameters measured showed no signs of degradation through 300
Krads of exposure. "

Table IV provides a summary of the test results, as well as the
mean and standard deviation values for each parameter after
different irradiation exposures and annealing steps.

Any further details about this evaluation can be obtained upon
request. If you have any questions, please call me at (301) 731-
B354,

*In this report, the term rads is used as an abbreviation for
rads (5i).



TAELE I. Part Infermation

Generic Part Number: ZN6453

"
’

ISTP/NC (TGRS)

Contrel Number: 403CA
Charge Number: Cidale
Manufacturer: Interfet
Lot Date Code: 04/23/50
Quantity Tested: i0

Serial Numbers of

Radiation Samples: 192 - 199
Serial Number of

Control Samples: 190, 191
Part Function: N-Channel Silicon JFET
Package Style: TO=-72
Test Engineer: A. Phung



TABLE II. Radiation Schedule for 2H6453

EVENTS

1)

2)

3}

4)

5)

&)

7)

8)

2}

Initial (Pre-Irradiation) Rlectrical Measurements

>=~FKRAD IRRADIATION (0.25 krads/hour)
POST 5-KRAD ELECTRICAL MEASUREMENT

10-KRAD IRRADTATION (0.25 Krads/hour)
POST 10-KRAD ELECTRICAL MEASUREMENT

20-KRAD IRRADIATION (0.1 krads/hour)
POST 20-KRAD ELECTRICAL MEASUREMENT

50-KRAD IRRADTATTON (1.5 FRADS /HGUR)
PGST 50-KRAD ELECTRTCAL MEASUREMENT

100-KRAD IRRADIATION (2.5 KRADS/HOUR)
POST 100-KRAD ELECTRICAL MEASUREMENT

24 HOURS ANNEALING AT +259C UNDER BIAS
POST 24-HOURS ELECTRICAL MEASUREMENT

168 HOURS ANNEALING AT +259C UNDER BIAS
POST 168-HOURS ELECTRICAL MEASUREMENT

200-KRAD IRRADIATION (5.0 KRADS /HOUR)
POST 200-KRAD ELECTRICAIL MEASUREMENTS

10) 300-KRAD IRRADIATION (1.5 KRADS/HOUR)

POST 300-KRAD ELECTRICAI. MEASUREMENTS

DATE

09727791

10/08/91
10/09/91

10/10/91
10/11/91

10/11/91
10/15/91

10/15/91
10/16/91

10/16/91
10/17/91

10/17/91
10/18/91

10/18/91
10/24 /91

10/24/92
10/25/91

10/25/91
10/28/91
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TEST NAME
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* Test pulse width = B00 usec, duty cycle = 2%

Electrical Characteristics of 2N6453
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TABLE IV: Summary of Electric

.easurements After
Total Dose Exposures and Annealing for 2N6453 1/

Total Dose Exposure [(TDE} (krads) Anneal Total Dose (krads)
0 10 20 50 1040 24 hrs 168 hrs 200 309
Spec Limic] (Pre-Rad)
Farameters min max [mean #d |mean ad | mean ed |mean sd [mean =d fmean £d |[mean 54 |mean sd |mean &d {mean sd
|
VERQEE v =40 UE [\ [+ bR ¢
vas{cff] Vv |-0.75 5] 0,43 [ .49 0.49 Jo.a9 |
Igsa nah | - LAtk i 201 415 738 {
Idss mA | 15 15.0 : 15.0 i4.8 q15.0 8
ives| ms [ 20 5 1. 16 [2ETESE 6l 1,22 Foadgdd 1, 19 {11.18
N¢kes:

1/ The mean and standard deviatlon values were calculated oOver the eight parts irradiated in this testing.
The control samples remained constant throughout the testing and are not included in this table.
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Figure 1. Radiation Bias Circuit for 2N6453
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